Molecular dynamics study of onset of water gelation around the collagen triple helix.
The onset of water gelation around a collagen-like triple helix peptide was studied at ambient temperature and pressure by performing Molecular Dynamics simulations. The radial distribution functions of the oxygen and hydrogen atoms of water are distorted below 4 A from the peptide. The distortion is accompanied by the breakdown of the tetrahedral coordination of the hydrogen-bonded network of water molecules. The water shell around the peptide consists of alternating regions of higher and lower density. In agreement with experiments we find that the first hydration shell is kinetically labile, with a residence time in the order of picoseconds for a water molecule. From the computed diffusion coefficient, a key measure of the collective dynamics, we estimate the average diffusion speed decreases by a factor of 1.5 close to the peptide compared to the liquid. Our results give new insight in gel formation and structure on a molecular level.